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What is Required of Buildings?
The Four Imperatives

POLICY SERIES

This is the first in a series of articles by Rob Bernhardt, Advisor Projects and Policy for Passive House 
Canada. Rob has worked with international agencies, national, provincial and local governments in 
developing building policy. Prior to that he developed and sold certified Passive House buildings 
and lives in the first certified Passive House on Vancouver Island, in Victoria, BC. 

Welcome to the first of the Passive House Canada policy backgrounders. These short, focused 
articles are written to inform a broad audience of the issues relevant to the Canadian building policy 
landscape. For practitioners they offer solid foundational knowledge. Policy makers will find the 
analysis of the Canadian regulatory system worthwhile – some will love it and others will be uncom-
fortable about changes required to achieve excellence in buildings, a goal these articles will advo-
cate. Industry members, the public and environmental movements wishing to better understand 
what can and should be done about buildings will be able to read these articles without building 
science expertise or a strong background in building policy. 
 
There are many aspects to buildings which could be improved. This series of articles will focus on 
what is required of new and existing buildings to adequately contribute to climate change mitiga-
tion.  As will become evident, buildings that address climate change also address a number of oth-
er issues, but our focus will remain on climate mitigation as climate change remains the underlying 
driver advancing public policy in building energy and carbon performance. 
 
With the signing of the Paris Accord in 2015, almost all nations committed to keeping the global 
temperature rise this century well below 2º and to pursue efforts to limit the increase to 1.5º.1  The 
IPCC reports that current pledges 
under the Paris Agreement (Nationally 
Determined Contributions), even if 
supplemented with very challenging  
increases in the scale and ambition of 
mitigation after 2030, are insufficient 
to enable global warming to increase 

1.  United Nations Climate Change:  https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement

https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
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by less than 1.5º.  That IPCC report highlights the need for rapid GHG emissions reduction, starting 
before 2030.  Delayed action and weak or fragmented policies leading to stagnating or increasing 
emissions put the possibility of limiting temperature rise to 1.5º out of reach.2  As highlighted in 
Canada’s most recent GHG emissions report, our national emissions have not yet started to decline, 
despite efforts over the past decades to reduce emissions.3  The recent anticipated decline due to 
the COVID 19 pandemic cannot be relied upon as a sustainable foundation for long term reduc-
tions. 
 
In 2018 the buildings and construction sector accounted for 36% of global final energy use and 
39% of energy and process-related carbon dioxide (CO2) emissions, 11% of which resulted from 
manufacturing building materials and products such as steel, cement & glass4. 
 

Global emissions from buildings increased 2% for the second consecutive year in 2018, with space 
cooling being the fastest growing (but still small) use of energy in buildings since 20105. While 
there have been some gains in the energy use intensity of buildings, floor area has been increasing 
more rapidly and the demand for cooling and dehumidification is increasing more rapidly.   
 

2.  Mitigation Pathways Compatible with 1.5º - Chapter 2

3.  Environment Canada, Greenhouse Gas Emissions 2020

4.  2019 Global Status Report for Buildings and Construction, Global Alliance for Buildings and Construction

5.  Ibid

FIGURE 1 - Global share of buildings and construction final energy and emissions, 2018

Notes: Construction industry is the portion (estimated) of overall industry devoted to manufacturing building construction 
materials such as steel, cement and glass. Indirect emissions are emissions from power generation for electricity and 
commercial heat.

Sources: Adapted from IEA (2019a), World Energy Statistics and Balances (database), www.iea.org/statistics and IEA 
(2019b), Energy Technology Perspectives, buildings model, www.iea.org/buildings.

https://www.iea.org/data-and-statistics
https://www.iea.org/buildings
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In Canada, the buildings sector represents about a quarter of total final energy consumption, with 
heating and cooling representing 65% of the sectors energy consumption.  Energy consumption 
in Canada’s building sector remains relatively stable.6  Even agencies such as the National Energy 
Board and the International Energy Agency have identified a clean technology scenario in which 
energy demand in Canada’s buildings could fall more than 35% by 2050 relative to 2018, even with 
floor area expected to grow by as much as 40%.  About 85% of those reductions come from heat-
ing and cooling.  That decline in energy demand, when combined with a steady drop in fossil fuel 
use, results in dramatic declines in CO2 emissions with solutions known today resulting in a carbon 
footprint of buildings in 2050 of approximately 20% of 2018 levels despite increasing floor area.7  
The remaining 20% of emissions also need to be, and can be, addressed. 
 

6.  Heating and Cooling Strategies in the Clean Energy Transition – Outlooks and Lessons from Canada’s Provinces and Territories  
International Energy Agency & the National Energy Board of Canada

7.  Ibid

FIGURE 2 - Changes in floor area, population, buildings sector energy use and energy-related emissions

globally, 2010-18

Source: Derived from IEA (2019a), World Energy Statistics and Balances 2019, www.iea.org/statistics and IEA (2019b) Energy 
Technology Perspectives, buildings model, www.iea.org/buildings.

https://www.iea.org/data-and-statistics
https://www.iea.org/buildings
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Within Canada’s major cities, build-
ings often represent the majority of 
energy use and emissions, compris-
ing 59% of emissions in Vancouver in 
20178 and 52% in Toronto9 while in 
rural areas buildings are responsible 
for a lesser percentage of emissions 
given the scale of emissions from 
transportation. 
 
While the details of climate mitiga-
tion are complex and are constantly 
evaluated, Canada and most other 
countries are far from achieving the 
emission reductions any credible 
climate model tells us are required 
to meet our Paris commitments and provide a livable planet.  That fundamental reality dictates that 
all sectors must do as much as possible, as quickly as possible.  Some sectors and some nations will 
not achieve the required outcomes - and feedback loops are amplifying the impact of emissions al-
ready generated. Consequently, some sectors and some nations must deliver more than their theo-
retical share of reductions to compensate for those sectors failing to meet targets.  As governments 
arounds the world have recognized, there is a climate emergency and we all must do as much as 
possible.  Anything less is insufficient.   
 
As a wealthy, developed nation contributing more than its proportionate share to global emissions, 
Canada has a duty to lead in emissions reductions, in part because it is in our interests to do so.  We 
do not solve the problem simply by doing our ‘share’ of emission reduction if global emissions are 
not addressed. There is only one atmosphere and we are all in this together.   
 
Given this context, what must be achieved in relation to both new and existing buildings?  The cir-
cumstances give rise to 4 simple, clear imperatives: 

8.  City of Vancouver website:  https://vancouver.ca/green-vancouver/renewable-buildings.aspx

9.  Toronto’s 2017 Greenhouse Gas Emissions Inventory:  https://www.toronto.ca/services-payments/water-environment/ 
environmentally-friendly-city-initiatives/transformto/torontos-greenhouse-gas-inventory/

1.
Maximize 

operating energy 
efficiency

2.
Meet operating energy 

requirements from 
renewable sources 

3.
Minimize 

embodied 
carbon 

4.
Achieve the first 
three things as 

rapidly as possible

https://vancouver.ca/green-vancouver/renewable-buildings.aspx
https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/torontos-greenhouse-gas-inventory/
https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/torontos-greenhouse-gas-inventory/
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The operating energy consumption of buildings is the largest contributor to emissions, giving rise 
to the first imperative. Global agencies recognize the need to first maximize efficiency to reduce 
energy demand.  The “Energy Efficiency Is the First Fuel” doctrine of the International Energy Agen-
cy is an example of this.10  Targeting lower levels of efficiency impair our ability to achieve multiple 
desirable outcomes (a topic outlined in a subsequent article), making reliance on increasing renew-
able energy supply rather than maximizing efficiency and unsustainable path. Targeting less than 
the maximum achievable energy efficiency does not enable emission reduction targets to be met 
and is inconsistent with fact based polices, suggesting the issue is not being treated as seriously as 
it merits.  The next article in this series will explore in more detail what “maximize building operat-
ing efficiency” means. 

If buildings are efficient enough, meeting their energy needs with renewable energy becomes 
economically feasible and enables a more rapid transition to renewable energy systems. This series 
will examine the role of operating efficiency in the energy transition, outlining why the transition to 
sustainable energy is, in large measure, dependent on highly efficient buildings. 

10.  IEA (2019), Energy efficiency is the first fuel, and demand for it needs to grow, IEA, Paris https://www.iea.org/commentaries/
energy-efficiency-is-the-first-fuel-and-demand-for-it-needs-to-grow

11.  Carbon Emissions of Infrastructure Development Daniel B. Müller, Gang Liu, Amund N. Løvik, Roja Modaresi, Stefan Pauliuk, 
 Franciska S. Steinhoff, and Helge Brattebø Environmental Science & Technology 2013 47 (20), 11739-11746 DOI: 10.1021/
es402618m

With building operating efficiency maximized, and the remaining energy supplied by renewable 
energy, the greatest, perhaps the only, emissions from buildings become the energy and emissions 
arising from their construction and end of life. A study by Müller et al. suggests that the anticipated 
new urban infrastructure, if built with today’s average materials and systems, will consume a quar-
ter to half of the remaining global carbon budget, even if that infrastructure consumes no energy 
after completion.11  With that in mind, the energy consumed and emissions generated as a result of 
construction, refurbishment and end of life must be absolutely minimized, a topic to be expanded 
upon later. 

https://www.iea.org/commentaries/energy-efficiency-is-the-first-fuel-and-demand-for-it-needs-to-grow
https://www.iea.org/commentaries/energy-efficiency-is-the-first-fuel-and-demand-for-it-needs-to-grow
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The fourth imperative is to do the first three things - maximize efficiency, transition to renewable 
energy and minimize embodied carbon - as rapidly as possible.  The urgency to have buildings 
deliver those outcomes is greater than for other goods and services because of the enduring na-
ture of buildings - once they are built, their embodied carbon and operating emissions are locked 
in.  While retrofitting is possible, it will not be undertaken for at least decades and cannot address 
embodied carbon.  It is always easier, cheaper and better to build properly at the outset.  Every new 
building not meeting the four imperatives is a lost opportunity and a long-term liability.  
 
Achieving the four imperatives in relation to buildings offers many benefits beyond mitigating 
climate change, including economic development, health, resiliency and affordability. Canada is 
uniquely positioned to excel in this endeavor with our solid policy framework, regulatory system 
and highly skilled workforce.  With COVID 19 we have seen how rapidly established practices can 
change, and the planned stimulus spending represents a once in a lifetime opportunity to drive the 
required transformation through public procurement.  Now is the time to get it right and to ensure 
Canada is a leader.


